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Abstract 

Background: Cardiovascular diseases (CVD) are the leading cause of mortality in China, accounting for 40% of annual deaths 

and affecting over 290 million individuals. Rapid urbanization, lifestyle changes, and an aging population have exacerbated 

CVD risk factors such as hypertension, diabetes, and obesity. Artificial Intelligence (AI) technologies, including machine 

learning (ML) and deep learning (DL), offer transformative potential to address these challenges by enhancing diagnostic 

accuracy, risk stratification, and patient management. Objectives: This systematic review evaluates the effectiveness of AI in 

improving CVD diagnosis and treatment outcomes within the Chinese healthcare system. Secondary aims include assessing AI’s 

role in risk prediction, identifying implementation barriers, and exploring future directions. Methods: Following PRISMA 

guidelines, we conducted a comprehensive literature search (2021-2025) across PubMed, CNKI, IEEE Xplore, Scopus, and Web 

of Science. Inclusion criteria focused on peer-reviewed studies involving AI applications (ML/DL) in adult CVD care, while 

excluding non-empirical research or studies outside China. Results: Preliminary findings demonstrate that AI significantly 

enhances diagnostic precision (e.g., CNNs for ECG interpretation, DL for imaging analysis) and enables personalized treatment 

plans. Challenges include infrastructural limitations, data privacy concerns, and clinician resistance due to inadequate training. 

AI-driven predictive analytics show promise in early intervention but require robust validation and ethical oversight. Conclusion: 

AI holds immense potential to revolutionize CVD care in China, though its integration demands addressing technological, 

educational, and ethical barriers. Future research should prioritize longitudinal studies and standardized frameworks to ensure 

equitable, transparent AI deployment in cardiology. 
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1. Introduction 

CVD are the leading health problems in China and continue 

to be a major public health concerns, accounting for ap-

proximately 40% of annual deaths and affecting over 290 

million individuals [1, 2]. This alarming statistic underscores 

the urgent need for effective interventions [3]. Rapid urbani-

zation has led to lifestyle changes, including increased sed-
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entary behavior and a shift towards processed foods, which 

have contributed to the rising prevalence of CVD [4]. 

Key risk factors include hypertension, diabetes, and obesity, 

all of which are exacerbated by an aging population [5]. High 

blood pressure is particularly concerning, as it significantly 

increases the risk of heart attacks and strokes. The rising 

incidence of diabetes, especially type 2, is closely linked to 

obesity and sedentary lifestyles, while obesity itself is driven 

by poor dietary habits and lack of physical activity [6]. 

In response to these challenges, AI technologies are 

emerging as powerful tools for diagnosing cardiovascular 

diseases in China With machine and deep learning, AI can 

extract information from large raw data obtainable from 

EHRs, imaging studies, and wearable devices to identify 

patterns and predict cardiovascular events. These technolo-

gies facilitate early detection and enhance diagnostic accuracy 

for conditions such as coronary artery disease and arrhythmias; 

Table 1 show summarized introduction of cardiovascular 

disease in China and AI Application for diagnosis [7]. Spe-

cific applications include machine learning models for risk 

prediction, deep learning algorithms for improved imaging 

interpretation, and AI-powered wearables for monitoring real 

time of vital signs [8]. The coordination of AI into the Chinese 

healthcare system is bolstered by advancements in technology, 

government policy support, and the need for training 

healthcare professionals in these innovative tools [9]. 

Table 1. Summarized Introduction Cardiovascular Diseases (CVD) in China with AI Applications for Diagnosis. 

Topic Key Points 

Prevalence and Impact CVD accounts for 40% of deaths; over 290 million affected in China. 

Urbanization Leads to lifestyle changes contributing to CVD prevalence. 

Lifestyle Changes Sedentary behavior and unhealthy diets are significant contributors. 

Aging Population Older adults are at higher risk for CVD due to physiological decline. 

AI in Diagnosis AI enhances diagnostic accuracy, early detection, and data analysis. 

Machine Learning Predicts cardiovascular events based on patient data. 

Deep Learning Improves interpretation of cardiac imaging studies. 

Wearable Technology Monitors vital signs in real-time, facilitating early intervention. 

 

2. Objectives of the Systematic Review 

2.1. Primary Objective 

Evaluate AI's Effectiveness: The primary objective of this 

systematic review is to evaluate the effectiveness of Artificial 

Intelligence (AI) technologies in improving diagnostic accu-

racy and treatment outcomes for patients with cardiovascular 

diseases (CVD) within the Chinese healthcare system [10-12]. 

This assessment involves analyzing how AI applications can 

enhance diagnostic precision, facilitate timely interventions, 

and ultimately lead to improved patient management and 

health outcomes. The relationships among these factors are 

illustrated in Figure 1. 

 

2.2. Secondary Objectives 

1.  Enhance Risk Stratification and Predictive Analytics: 

The objective is to investigate how AI technologies can 

improve risk stratification for cardiovascular events within the 

Chinese population. This includes evaluating the ability of AI 

to analyze patient data effectively and identify individuals at 

high risk for developing cardiovascular diseases (CVD) [13]. 

By doing so, we can enable targeted preventive measures and 

create personalized treatment plans tailored to individual 

needs [14]. 

2.  Identify Challenges to AI Implementation: 

Examine the barriers and challenges faced in the imple-

mentation of AI technologies in cardiology within the Chinese 

healthcare system [15]. This includes exploring technological 

limitations, provider acceptance, concerns about data privacy, 

and the need for training and education among healthcare 

professionals [16]. 
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Figure 1. Venn diagram show relationships between rationale, background and objective of study. 

3.  Explore Current Trends and Future Directions: 

The objective of this analysis is to examine current trends in 

the application of Artificial Intelligence (AI) in cardiology, 

highlighting emerging technologies and methodologies [17]. 

Additionally, this objective seeks to identify future directions 

for research and development in AI applications, with a focus 

on how these innovations can be effectively integrated into 

clinical practice to improve patient care and health outcomes 

[18]. 

3. Methodology 

3.1. Study Design 

Table 2. Summarized inclusion and exclusion criteria for this review. 

Category Inclusion Criteria Exclusion Criteria 

Population 
Adult patients (≥18 years) diagnosed with cardiovascular 

diseases (CVD). 

Populations under 18 years or with 

non-cardiovascular conditions. 

Intervention 
AI technologies (machine learning, deep learning, predictive 

analytics) in cardiology. 

Non-AI-based interventions or unrelated tech-

nologies. 

Study Type 
Peer-reviewed articles, clinical trials, observational studies, 

systematic reviews (2022-2023, English/Chinese). 

Non-empirical studies, opinion pieces, editorials 

lacking methodological rigor. 

Outcomes 
Diagnostic accuracy, treatment outcomes, risk stratification, 

patient management efficiency. 
Studies not reporting relevant outcomes. 

Geographic Focus 
Research conducted in China or addressing the Chinese 

healthcare system. 

Research conducted outside China or not relevant 

to the Chinese healthcare system. 

 

PRISMA Guidelines: This systematic review will adhere to 

the PRISMA (Preferred Reporting Items for Systematic Re-

views and Meta-Analyses) guidelines to ensure a transparent 

and comprehensive synthesis of the literature regarding Arti-

ficial Intelligence (AI) applications in cardiology within the 

Chinese healthcare system. The PRISMA framework pro-

vides a structured approach to reporting systematic reviews, 

encompassing the formulation of research questions, selection 
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of relevant studies, data extraction, and synthesis of findings 

and inclusion and exclusion criteria is shown in Table 2. 

3.2. Method 

Databases: A comprehensive literature search will be 

conducted across several key databases to identify relevant 

studies. The databases to be utilized include and its is sum-

marized in Table 3. 

1. PubMed 

Search Strategy: 

(1) Keywords: "AI-driven innovations", "cardiology", 

"effectiveness", "challenges", "Chinese context" 

(2) Filters: Publication date from 2021 to 2025 

(3) Example Search Query: 

("Artificial Intelligence" OR "AI" OR "Machine Learning" 

OR "Deep Learning") AND "cardiology" AND ("China" OR 

"Chinese") AND ("effectiveness" OR "challenges") AND 

("2021/01/01"[Date - Publication]: "2025/12/31"[Date - Pub-

lication]) 

2. CNKI (China National Knowledge Infrastructure) 

Search Strategy: 

(1) Keywords: "人工智能", "心血管病", "创新", "有效性

", "挑战", "中国" 

(2) Filters: Publication date from 2021 to 2025 

(3) Example Search Query: 

(人工智能 OR 机器学习 OR 深度学习) AND 心血管

病 AND 创新 AND (有效性 OR 挑战) AND 中国 AND 

(2021-01-01: 2025-12-31) 

3. IEEE Xplore 

Search Strategy: 

(1) Keywords: "AI-driven innovations", "cardiology", 

"effectiveness", "challenges", "Chinese context" 

(2) Filters: Publication date from 2021 to 2025 

(3) Example Search Query: 

("Artificial Intelligence" OR "AI" OR "Machine Learning" 

OR "Deep Learning") AND "cardiology" AND ("China" OR 

"Chinese") AND ("effectiveness" OR "challenges") AND 

("2021": "2025") 

4. Scopus 

Search Strategy: 

(1) Keywords: "AI-driven innovations", "cardiology", 

"effectiveness", "challenges", "Chinese context" 

(2) Filters: Publication date from 2021 to 2025 

(3) Example Search Query: 

TITLE-ABS-KEY ("Artificial Intelligence" OR "AI" OR 

"Machine Learning" OR "Deep Learning") AND TI-

TLE-ABS-KEY ("cardiology") AND TITLE-ABS-KEY 

("China" OR "Chinese") AND TITLE-ABS-KEY ("effec-

tiveness" OR "challenges") AND PUBYEAR > 2020 AND 

PUBYEAR < 2026 

5. Web of Science 

Search Strategy: 

(1) Keywords: "AI-driven innovations", "cardiology", 

"effectiveness", "challenges", "Chinese context" 

(2) Filters: Publication date from 2021 to 2025 

(3) Example Search Query: 

TOPIC: ("Artificial Intelligence" OR "AI" OR "Machine 

Learning" OR "Deep Learning") AND TOPIC: ("cardiology") 

AND TOPIC: ("China" OR "Chinese") AND TOPIC: ("ef-

fectiveness" OR "challenges") AND PUBLICATION 

YEARS: (2021-2025) 

Table 3. Summarized of study methodology. 

Methodology Component Description 

Study Design 
Follow PRISMA guidelines for 

systematic reviews. 

Inclusion Criteria 

Adult patients with CVD, AI tech-

nologies, peer-reviewed studies 

(2022-2023). 

Exclusion Criteria 

Non-empirical studies, research 

outside China, populations under 18 

years. 

Information Sources 
Databases: PubMed, CNKI, IEEE 

Xplore, Scopus, Web of Science. 

4. Results and Discussion 

Table 4 presents the characteristics of the studies included 

in this review, highlighting various aspects such as the types 

of artificial intelligence algorithms utilized, the healthcare 

applications targeted, and the outcomes measured across 

different studies, which collectively illustrate the advance-

ments and challenges in the integration of AI in healthcare 

settings. 

Table 4. Characteristics of study include in this review. 

Study Year Outcome Algorithm Type 

Fiorina et al. 2023 

Prediction of potentially 

fatal ventricular 

arrhythmias 

Deep Learning 

(DL) 

Silva et al. 2023 
Acute pulmonary em-

bolus detection 

Ensemble Neural 

Network 

Al-Zaiti et 

al. 
2023 

Evaluation of risk in 

occlusion myocardial 

infarction 

Tree SHAP Algo-

rithm 

Choi et al. 2022 
Detection of dilated 

cardiomyopathy 

AI-ECG: CNN 

Model 
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5. Preliminary Findings 

5.1. AI Enhances Diagnostic Accuracy and 

Treatment Outcomes 

1.  Preliminary Findings 

The preliminary findings of this systematic review indicate 

that the integration of Artificial Intelligence (AI) technologies 

in cardiology significantly enhances diagnostic accuracy [19, 

20]. The studies reviewed demonstrate that AI algorithms, 

particularly those employing machine learning and deep 

learning techniques, can effectively analyze complex datasets 

from imaging studies, electronic health records, and wearable 

devices [21]. This capability allows for the identification of 

cardiovascular conditions with greater precision compared to 

traditional diagnostic methods [22]. 

2.  AI Applications in Treatment Outcomes 

Furthermore, AI applications have been shown to enhance 

treatment outcomes by facilitating timely interventions, per-

sonalizing treatment plans, and optimizing patient manage-

ment strategies [23]. For instance, AI-driven predictive mod-

els enable clinicians to make informed decisions regarding the 

most effective treatment options based on the unique profiles 

of individual patients [24]. 

3.  AI Applications in Treatment Outcomes 

Furthermore, AI applications have been shown to signifi-

cantly enhance treatment outcomes by facilitating timely 

interventions, personalizing treatment plans, and optimizing 

patient management strategies. These advancements are cru-

cial in today’s healthcare landscape, where timely deci-

sion-making can greatly impact patient recovery. For instance, 

AI-driven predictive models analyze vast amounts of patient 

data, including medical history, genetic information, and 

lifestyle factors, to provide clinicians with actionable insights 

[25, 26]. This enables healthcare providers to make informed 

decisions regarding the most effective treatment options tai-

lored to the unique profiles of individual patients [27, 28]. By 

leveraging AI technologies, clinicians can ensure that inter-

ventions are not only timely but also aligned with the specific 

needs and circumstances of each patient, ultimately leading to 

improved health outcomes. 

5.2. Risk Stratification and Predictive Analytics 

AI's Role in Improving Patient Management Efficiency: 

AI technologies play a crucial role in enhancing risk strat-

ification and predictive analytics for cardiovascular diseases. 

By analyzing large volumes of patient data, AI can identify 

individuals at high risk for developing CVD [29], allowing for 

early intervention and preventive measures, as summarized in 

Table 5 For example, AI algorithms assess various risk factors, 

including age, gender, medical history, and lifestyle choices, 

to generate risk scores that assist clinicians in prioritizing 

patients for further evaluation or treatment. This target ap-

proach not only improves patient outcomes but also optimizes 

resource allocation within the healthcare system. Furthermore, 

AI-driven predictive analytics enable real-time monitoring of 

patients with existing cardiovascular conditions, allowing 

healthcare providers to proactively adjust treatment plans 

based on changes in patient status [30]. 

Table 5. Summarized results and discussion of this review. 

Results and Discussion Component Key Points 

Preliminary Findings 
AI enhances diagnostic accuracy and treatment outcomes; challenges in implementation and 

acceptance. 

Challenges Technological limitations, provider acceptance, regulatory and ethical concerns. 

Risk Stratification 
AI improves patient management efficiency through enhanced risk assessment and predictive 

analytics. 

Predictive Analytics AI identifies high-risk patients, enabling early intervention and personalized treatment. 

 

5.3. Challenges and Barriers to Implementation 

(1) Technological Limitations 

a) Infrastructure Issues: 

The successful integration of Artificial Intelligence (AI) in 

cardiology is heavily reliant on a robust technological infra-

structure, which encompasses high-speed internet, advanced 

computing capabilities, and secure data storage solutions. In 

many healthcare settings across China, particularly in rural 

areas, the existing infrastructure may be inadequate to support 

the effective deployment of AI technologies [31]. This inad-

equacy can lead to significant delays in data processing, 

which in turn hinders the real-time application of AI in clin-

ical decision-making [32]. Without the necessary technolog-

ical support, healthcare providers may struggle to leverage 

AI's full potential, ultimately affecting the quality of care 

delivered to patients [33]. 
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b) Data Quality Issues: 

The effectiveness of AI algorithms is fundamentally tied to 

the quality of the data utilized for training and validation. 

Inconsistent, incomplete, or biased data can result in inaccu-

rate predictions and unreliable outcomes, undermining the 

potential benefits of AI in cardiology [34]. Furthermore, 

challenges related to data standardization, integration from 

multiple sources, and ensuring the accuracy of patient records 

can significantly hinder the performance of AI systems. Ad-

dressing these data quality issues is essential for realizing the 

full potential of AI in improving cardiovascular care [35]. 

(2) Provider Acceptance 

Resistance to Change: 

Healthcare professionals often exhibit resistance to adopt-

ing AI technologies, primarily due to concerns regarding the 

reliability of AI systems and the potential for job displace-

ment. Many providers worry that AI could undermine their 

expertise or reduce their role in patient care [36]. This re-

sistance can slow the integration of AI into clinical practice 

and ultimately limit its potential benefits. 

(3) Provider Acceptance 

Lack of Training: 

A major barrier to the acceptance of AI in cardiology is the 

lack of training and education among healthcare providers [37, 

38]. Many clinicians do not possess the necessary knowledge 

or skills to effectively utilize AI tools in their practice [39, 40]. 

As a result, without proper training, providers may be hesitant 

to trust AI recommendations, leading to the underutilization 

of these technologies. 

(4) Ethical Considerations 

a) Data Privacy: 

The use of AI in healthcare raises significant ethical con-

cerns regarding data privacy and security. Patient data is 

sensitive and must be protected to maintain confidentiality 

[41]. There is a risk that AI systems could inadvertently ex-

pose personal health information, leading to privacy breaches. 

Compliance with data protection regulations is essential to 

build trust among patients and healthcare providers. 

b) Decision-Making Transparency: 

AI algorithms often function as "black boxes," meaning 

their decision-making processes are not always transparent or 

easily understood by users. This lack of transparency can pose 

challenges in clinical settings, where healthcare providers 

must justify their decisions to patients and stakeholders. It is 

crucial for AI systems to provide clear explanations for their 

recommendations to foster trust and facilitate informed deci-

sion-making [42, 43]. 

5.4. Future Directions 

(1) Long-term Outcomes 

Importance of Longitudinal Studies: 

To fully understand the impact of Artificial Intelligence (AI) 

on cardiovascular diseases (CVD), it is crucial to conduct 

longitudinal studies that track patient outcomes over extended 

periods [44]. These studies can provide valuable insights into 

the long-term effectiveness of AI applications in enhancing 

diagnostic accuracy, treatment outcomes, and overall patient 

management [45]. 

Furthermore, longitudinal research can help identify trends 

in patient health, assess the sustainability of AI-driven inter-

ventions, and evaluate the potential for AI to reduce the in-

cidence of cardiovascular events over time. By following 

patients through various stages of treatment and recovery, 

researchers can gather comprehensive data that informs best 

practices and guides future AI developments in cardiology [46, 

47]. 

(2) Ethical Implications 

Addressing Ethical Concerns in AI Applications: 

As AI technologies evolve and integrate into healthcare, 

addressing ethical concerns is paramount. Key ethical impli-

cations include: 

a) Data Privacy and Security: Patient data must be handled 

with care. Healthcare organizations should implement 

robust data protection measures to safeguard sensitive 

information and comply with relevant regulations. 

b) Bias and Fairness: AI algorithms can perpetuate biases 

in training data, leading to unequal treatment outcomes. 

Future research should focus on developing fair and 

unbiased AI systems that consider diverse patient de-

mographics and clinical contexts. 

c) Informed Consent: Patients should be informed about 

how their data will be used in AI applications. Clear 

communication regarding the benefits and risks of 

AI-driven interventions is essential for obtaining in-

formed consent and fostering trust [48]. 

d) Transparency and Accountability: Establishing guide-

lines for the transparency of AI decision-making pro-

cesses is crucial. Healthcare providers and patients 

should understand how AI systems arrive at their rec-

ommendations, ensuring accountability in clinical deci-

sion-making [49, 50]. 

6. Conclusion 

Integrating Artificial Intelligence (AI) into cardiology in 

China's healthcare system offers a transformative opportunity 

to enhance diagnostic accuracy and improve treatment out-

comes for cardiovascular diseases (CVD). This review high-

lights AI's potential to tackle the high prevalence of CVD, 

responsible for about 40% of annual deaths and affecting over 

290 million people in China. While AI can improve diagnostic 

precision and timely interventions, challenges such as tech-

nological limitations, provider acceptance, and ethical con-

cerns must be addressed. Longitudinal studies are needed to 

evaluate AI's long-term impact on patient health and 

healthcare efficiency. Addressing ethical issues like data 

privacy and bias are essential for building trust. In summary, 

while AI integration in cardiology is promising, ongoing 

research and ethical commitment are vital for maximizing its 

http://www.sciencepg.com/journal/cmr


Clinical Medicine Research http://www.sciencepg.com/journal/cmr 

 

142 

benefits in improving cardiovascular care. 

Abbreviations 

AI Artificial Intelligence 

CVD Cardiovascular Diseases 

EHRs Electronic Health Records 

ML Machine Learning 
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CNKI China National Knowledge Infrastructure 

IEEE Institute of Electrical and Electronics 

Engineers 
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